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Abstract
Background: Benign esophageal strictures arise from various etiologies, mostly severe esophagitis. Although
endoscopic balloon dilation is still the first-line therapy, refractory or recurrent strictures do occur and remain a
challenge to the endoluminal treatment. The aim of this report was to communicate a recurrent esophageal stricture
resolution in a cat treated with balloon dilatation and steroid injections in Ciudad de Buenos Aires, Argentina.
Case Description: A 1-year-old spayed mix-breed female cat was consulted to the Veterinary Endoscopy Service for
recurring regurgitation after two previous esophageal dilations. The cat had received doxycycline for Mycoplasma spp.
infection and 20 days after the treatment consulted for dysphagia and regurgitation. Upper esophagogastroscopy (UGE)
was performed with an Olympus CV-160 8.7 mm diameter endoscope; an annular 7 mm stricture was observed 3 cm
caudal to the cranial esophagus sphincter. Three balloon dilatations procedures were performed with a Boston Scientific
Controlled Radial Expansion (CRE) balloon 8–10–12 mm of 1 minute each. Because of ongoing clinical signs, another
UGE was performed 15 days from the first procedure: a 3 mm stricture was encountered, balloon dilatation was repeated
with 6–10–12 mm diameter, and a four-quadrant triamcinolone was injected in the submucosa. Clinically, the cat could
eat with no alterations until day 20, where it started with mild dysphagia. Another UGE was performed, and the known
stricture conserved a 11 mm diameter and balloon dilatation 12–15–16.5 mm with triamcinolone injection was repeated
30 days after the previous procedure. The cat could eat kibbles with no clinical signs in an 11-month follow-up.
Conclusion: The alternative to triamcinolone injection after balloon dilatation presented in this clinical report was
successful and it could be a therapeutic option for recurrent esophageal strictures in cats as it is in human medicine.
Keywords: Balloon dilatation, Dysphagia, Feline.
Introduction
A benign esophageal stricture (BES) arises from
various etiologies and is defined by the narrowing of
the lumen due to fibrosis or scar formation. In human
medicine, simple strictures need three to five sessions
of endoscopic dilatation, while benign refractory
esophageal strictures (BRES) occur due to an inability
to successfully maintain a stricture of a diameter of 14
mm over 5 sessions at 2-week or recurrent esophageal
strictures as a result of an inability to maintain a
satisfactory luminal diameter for 4 weeks once a
diameter of 14 mm has been achieved (Siersema, 2019).
In cats, two to four dilatation procedures may lead to
the clinical resolution of esophageal strictures (German
et al., 2005). Factors implicated in BES may include
mechanical injuries, iatrogenic trauma during surgery
or endoscopy, congenital stenosis, and chemical injuries
(especially documented in cats) (Tan et al., 2017).
Clinical signs of strictures depend on how narrow
the stricture is; the narrower the stricture the more
pronounced the regurgitation. It is important to
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consider that regurgitation also could be caused by
painful swallowing (Kook, 2021). In human medicine,
it is reported that significant dysphagia, chest pain,
heartburn, and odynophagia may also result in
regurgitation (Szapáry et al., 2018). Strictures closer to
the pharynx may cause more immediate regurgitation
with dysphagia, whereas mild to moderate strictures
may cause no clinical signs until the cat swallows firm
food or a large bolus. Often there is a contraction of the
strictures with gradual progression in severity of the
luminal narrowing (Kook, 2021). In human medicine,
the most frequent cause of BRES is peptic stricture from
pathological acid exposure in gastroesophageal reflux
disease; less frequent etiologies include eosinophilic
esophagitis (Szapáry et al., 2018). The pathogenesis
of BRES is not entirely understood even in human
medicine or in animals, but chronic inflammation is
presumed to have a key role. The aim of this report
was to communicate a recurrent esophageal stricture
in a cat treated with balloon dilatation and steroid
injections in Ciudad de Buenos Aires, Argentina.
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Case Details
A 1-year-old spayed mix-breed female cat was
consulted to the Veterinary Endoscopy Service for
recurring regurgitation after two previous esophageal
dilatations. The cat had received doxycycline for
a Mycoplasma spp. infection and 20 days after the
treatment consulted for dysphagia and regurgitation.
Two separate dilatations occurred in other endoscopy
services; information regarding the level of the stricture
or type of dilatation technique was not available. The
only information available about the procedures was
that the owner mentioned an initial 3 mm stricture;
however, the final diameter was unknown. After 15
days from the last dilatation, they consulted the service.
Upper esophagogastroscopy (UGE) was performed
under general anesthesia with an Olympus CV-160
8.7 mm diameter endoscope. For general anesthesia, a
catheter was placed in the right cephalic antebrachial
vein and was induced by intravenous (IV) injection
of propofol 6 mg/kg (Propofol Gray®; Productos
Farmacéuticos Dr. Gray S. A. C. I., Argentina) and
isoflurane 5% (Forane® Isoflurane; Abbott Laboratories,
Argentina). The trachea was intubated, and anesthesia
was maintained with isoflurane (Forane® Isoflurane;
Abbott Laboratories, Argentina) in 100% oxygen using
a Bain breathing system.
After the monitoring equipment was connected, a
fentanyl bolus 2 μg/kg (Fentanilo Gray®; Productos
Farmacéuticos Dr. Gray S. A. C. I.) was administered.
Monitoring included a lead II electrocardiogram which
was used to derive heart rate, pulse oximetry, noninvasive
mean arterial pressure, and rectal temperature (PDJ3000A Multi-Parameter ICU Portable Patient Monitor,
Nanjing Puao Medical Equipment Co., Ltd.). NaCl
solution 0.9% (Laboratorio P.L. Rivero & Cía®. S.A.I.C,
Argentina) was administered IV at 5 ml/kg/hour during
anesthesia, and maropitant 1 mg/kg subcutaneous (SC)
(Cerenia®, maropitant 10 mg/ml; Zoetis Inc., MI, USA)
and tramadol 2 mg/kg IV (Algen® 20, Tramadol 20
mg/ml; Richmond Vet Pharma, Argentina) were also
administered.
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During UGE, a 7 mm annular stricture was observed
3 cm caudal to the cranial esophagus sphincter. The
approximate diameter was measured by the comparison
of the tip of a grasping forceps. Three balloon dilatation
procedures were performed with a Boston Scientific
Controlled Radial Expansion (CRE) balloon 8–10–12
mm, held for 1 minute at each diameter (Fig. 1). Between
dilatations, the balloon was deflated for 30 seconds to
allow mucosal reperfusion. Efficacy of the dilatation
in every diameter was evaluated by macroscopic
mucosal damage, drawing the attention to bleeding or
tearing and intact mucosa. The endoscope traversed
the dilatation with no stop at the end of the procedure.
Afterward, gastroscopy was unremarkable. Anesthetic
recovery was successful with no complications. The cat
was discharged with indications for oral administration
of 0.5 g sucralfate every 8 hours and to start oral wet
feeding after 6 hours. The cat could eat soft food
normally for 6 days, and thereafter it started with oral
dysphagia and regurgitation; by day 10, it could only
eat fluids and still had dysphagia. Another UGE under
general anesthesia was performed 15 days from the
first procedure with our service. A 3 mm stricture was
encountered in the same place, and balloon dilatation
was repeated with 6–10–12 mm diameter and a fourquadrant 0.3 ml of triamcinolone acetate 40 mg/ml was
injected using a per-endoscopic needle (Disposable
Injector NM-200 L, Olympus Medical Systems Corp®.,
Tokyo, Japan) in the submucosa.
The procedure and the efficacy of the dilatation were
performed as before. Anesthetic protocol and recovery
were unremarkable. Clinically, the cat could eat with
no alterations until day 20, where it started with mild
dysphagia. Another UGE with the same anesthetic
protocol was performed; the known stricture conserved
a 11 mm diameter and balloon dilatation of 12–15–16.5
mm with triamcinolone injection was repeated 30 days
after the previous procedure (Figs. 2 and 3). The cat
could eat kibbles as a normal diet with weight gain with
no clinical signs until an 11-month follow-up after the
last treatment.

Fig. 1. The first set of dilatations with our endoscopy service. (A) Initial dilatation with a Boston Scientific CRE balloon of 12
mm. (B) Maximum inflation of the same balloon; note the mild bleeding and tearing of the mucosa; last dilatation of that day.
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Fig. 2. Third day of endoluminal dilatation and second triamcinolone injection. (A) Initial dilatation with a Boston Scientific
CRE balloon of 12 mm. (B) Balloon inflated during the maneuver; note there is no evidence of bleeding or tearing of the
mucosa. (C) Macroscopic evaluation of mucosal damage after the third dilatation of the day; mild tearing is observed.

Fig. 3. Third day of endoluminal dilatation and second triamcinolone injection. (A) First quadrant injection in the submucosa
with a per-endoscopic needle, 0.3 ml of triamcinolone acetate 40 mg/ml. (B) Evaluation of the endoluminal procedure after
the four-quadrant injection.

Discussion
This case report describes successful therapy of recurrent
esophageal strictures by combined endoscopic balloon
dilatations in a cat local submucosal triamcinolone
acetate injections that failed to respond to three balloon
dilatations alone.
In this clinical case, balloon dilatation was the
therapeutic option, thus the stricture was annular; in
other cases presenting long strictures, Savary–Gilliard
dilatation is the better therapeutical option, and they
need more dilatation sessions (Novais et al., 2008).
Intralesional steroid injections have been suggested to
inhibit the inflammatory response, thereby the stricture
formation (Siersema, 2019). There were no differences
in response outcomes between injections ranging from
0.5 to 2.8 ml of triamcinolone acetate or acetonide 10 or
40 mg/ml in human medicine Poincloux et al., 2017 In
veterinary medicine, as to the authors’ knowledge, there
are no specific guidelines with regard to the injection
dose. The dose in this clinical case (triamcinolone
acetate 40 mg/ml 0.3 ml in each quadrant) was chosen
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empirically. This is the range used in human medicine.
The cat did not develop any complications associated
with the high dose of corticosteroids. Double-blinded
prospective studies are necessary to evaluate the range
of dose for cats and dogs and guidelines for its use.
Systemic corticosteroids have questionable efficacy in
the prevention of esophageal strictures in human beings
and dogs (Poincloux et al., 2017).
It may be argued that a successful outcome in this
clinical case might have been achieved with a fourth
or fifth balloon dilatation procedure alone without the
corticosteroid injections. There are reports of successful
outcomes achieved in 88% of canines and felines with
endoscopic balloon dilatation with a range of one to
five procedures (Fraune et al., 2009).
In another retrospective study of canine and feline
animals suffering from esophageal strictures, despite
one to four balloon dilation procedures (mean = 3),
stenosis recurred and subsequent esophageal stenting
was chosen as an alternative therapeutic procedure.
This article mentions that this procedure was performed
in five dogs and in three cats; in these seven animals
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the stenting was successful; however, three had mild
and three of them had severe discomfort evaluated as
poor tolerance, ptyalism, persistence of occasional
regurgitations, or needed progressive stent removal and
replacement. In the three cats, trichobezoar caught was
observed (Da Riz et al., 2021). It should be taken into
account that the European Society of Gastrointestinal
Endoscopy does not recommend permanent stent
placement in humans for refractory benign stricture;
stents should usually be removed at a maximum of 3
months following insertion (Spaander et al., 2021).
The frequency at which the procedures were performed
was not possible to control; unfortunately, the indication
of repeating the procedure every 4–7 days was not a
possibility in this clinical case. The third dilatation was
delayed for 30 days because of owners’ personal reasons.
As the American Heart Association and the American
Society of Gastrointestinal Endoscopy do not
recommend routine antibiotic coverage prophylaxis
in human medicine, even if bacteremia is the most
common complication that occurs in 2%–23% of the
cases (Poincloux et al., 2017), it was decided not to give
amoxicillin/clavulanic acid or other broad-spectrum
antibiotics as other clinical reports in dogs or cats had
empirically decided before (Corgozinho et al., 2009;
Fraune et al., 2009; Poincloux et al., 2017). The cat
showed no clinical signs of bacteremia as a consequence
of the dilatation procedures in either session. The use
of routine antibiotic coverage prophylaxis in dogs and
cats should be reconsidered because of its concern
for increased antimicrobial resistance and longterm changes in microbiota composition (Ziese and
Suchodolski, 2021).
Conclusion
The alternative to triamcinolone injection after balloon
dilatation presented in this clinical report was successful
and it could be a therapeutic option for recurrent
esophageal strictures in cats as it is in human medicine.
The clinical signs of strictures depend on the degree
of obstruction; most of the time there is a gradual
progression as the stricture continues to contract, with
more pronounced regurgitation and dysphagia; clinicians
should take into account this differential diagnosis.
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